The laparoscopic approach to uterine disorders requires greater skills and expertise but may be associated with longer operating times, and complications when compared to the abdominal approaches. Of the potential complications during laparoscopic hysterectomies, ureteric injures are of a major concern. We report on three ureteric injuries encountered during total laparoscopic hysterectomy and review the relevant literature.
Introduction
Abdominal hysterectomy remains the most prevalent and invasive form of management of uterine disorders representing 57% of all hysterectomies (1) . Although the vaginal route has been recommended in women with benign disease and pelvic relaxation, and forms 29.2% of all hysterectomies in the United States, laparoscopic hysterectomy is now gaining ground (1) .
The incidence of ureteric injuries following hysterectomy varies. Raut et al in 1991 documented 12 ureteric injuries (1.34%) following 892 gynaecological procedures (2) while Nawaz et al reported a rate of 0.6% following gynaecological procedures over a 20 year period at the Aga Khan University Hospital, Karachi (2) . In a retrospective analysis at a major Sydney teaching hospital, Asian et al reported an overall risk of ureteric injury for all methods of hysterectomy to be 0.44% (4) . The injuries are more apparent in cases with any previous pelvic surgery, presence of endometriosis, pelvic inflammatory disease, previous radiation, pelvic malignancies, adhesions from other causes or even in cases of anatomic variations or distorted anatomy (5) .
The mechanism of ureteric injuries during operative procedures include crushing from a misplaced clamp, suture ligation, partial or complete primary transection, angulation, avulsion or ischaemic necrosis following electrocoagulation. Most iatrogenic ureteric injuries are noticed postoperatively (2) (3) (4) .
In Kenya, no data on the incidence of ureteric injures following gynaecological procedures have been published. We present three cases following laparoscopic hysterectomy.
Case reports
Three cases of ureteric injures were encountered between 2000 and 2009. The cases followed total laparoscopic hysterectomy. Of the three, two injuries were detected intra-operatively at the time of bladder reflection. A consultant urologist was called in both cases and primary repair with end to end anastomosis and stenting undertaken via laparotomies. The third patient presented on the 4 th postoperative day with abdominal pain Ureteric injuries following laparoscopic hysterectomy: A report of three cases and distension. An IVU done confirmed an intraperitoneal leak of urine. A Urologist then performed a right ureteroneocystostomy with a psoas bladder hitch, through a laparotomy. All three injuries occurred in patients with previous caesarian sections. Two of the uteri weighed between 200-300gm while the third weighed 300-400 g. The right ureter was involved in all three cases and the level of injury was the distal ureter at or just above the pelvic brim close to the uterine vessels and uterosacral ligaments.
Discussion
During the period May 2000 to March, 2009, we had performed 536 laparoscopic hysterectomies including 234 laparoscopic assisted vaginal hysterectomies, 54 laparoscopic subtotal hysterectomies and 248 total laparoscopic hysterectomies. This represented a rate of ureteric injury of 0.54%, a figure within the incidence rates reported in previous studies (6) . This rate is also not any higher than rates of 0.5% to 1.5% reported for traditional open gynaecological surgery (7-10).
All the injuries in this study were recorded for the right ureter and in patients with preoperative risk connected with past history of adhesiogenous surgery. These results are also in keeping with previous observations (10, 11) .
One of the characteristics of ureteric complications following laparoscopic surgery is that they are more often diagnosed post-operatively. According to previous reviews, ureteric injury was recognised intra operatively in only 8.6%, post operatively in 70% and in 21.4% of cases, the timing was not specified (12, 13) . Contrary to this, we identified two of the three injuries intraoperatively in our series.
Routine cystoscopy during laparoscopic surgery is not a guarantee to the recognition of all ureteric injuries but its value is found to be more in cases where the uterine vessel haemostasis was secured by sutures instead of bipolar cauterization. Cystoscopy after intravenous injection of indigo carmine is found useful in ruling out ureteral injury following surgery involving difficult laparoscopic hysterectomies (7, 14, 15) .
All the three injuries occurred in patients who underwent total laparoscopic hysterectomy and none in the subtotal hysterectomy or laparoscopic assisted vaginal hysterectomy. The explanation seems obvious as there is close proximity of the distal ureter to the cervix, anterior vaginal wall and the uterosacral ligaments.
Complications have also been studied according to the type of hospital in which the procedure was performed. The incidence of ureteric injury during laparoscopic hysterectomy is maximum in local hospitals (2.2%), moderate in central hospitals (1.1%), and least in university teaching hospitals, (0.6%) (14) . The rates of these complications decrease steadily as the experience of the primary surgeon increased over time (15) (16) (17) (18) . The repair of ureteric injury was via laparotomy in 61.4% of cases in a review by Ostrzenski et al. With improving minimal access surgery skills, repair of the ureter could be undertaken by laparoscopic approach (6) . In out series, all repairs were undertaken through Laparotomies.
In conclusion, laparoscopic hysterectomy is a feasible technique with various advantages. It is however necessary for the indications to be perfect, and for the laparoscopic pelvic surgeon to be fully conversant with the detailed anatomy of the pelvis and its distortions.
